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MATERIALS AND METHODS
The site of this study was National Institute for Freshwater Fisheries Research (NTFFR) Hatchery
INTRODUCTJ.o~
1\utricnt requirements and feeding characteristic of channel catfish have been extensively researched. This
has provided the basis for formulation of efficient. economical diets and the development of feeding
strategies both ofwhieh have been instrumental in the success oftbe catfish industry (FAO, 2008). It is also
necessary to have complete nutritional information on specific species like H longifilis which had made
hybridization possible inNigeria to further enhance its performance.
Vitamins are organic compounds distinct from protein. carbohydrate, lipids, require in small amount in the
diets for normal Iish growth (1\"RC,1993: De Silva and Anderson, 1995). They often are not synthesized by
fish and must be supplied in the diets (FAO 2008). The two groups of vitamins are water-soluble and fat-
soluble (Fracalossi et al., 2001). Vitamins are essential nutrient for maintenance and reproduction (Eyo,
2003). Vitamin /\ is essential in maintaining epithelial cells, preventing atrophy and keratinization or
epithelial tissues (}me, 1993). Itcombines with a protein in visual purple anti is important in night vision.
Vitamin A also prevents xerophthalmia inrats and young children, promotes growth of new cells, and aids
in maintaining resistance to infection (FAO, 200R). Deficiency of each vitamin has certain specific
symptoms but reduced growth is the major and most common symptoms of any vitamin deficiency (FA0,
2008). There is a dearth of information on supplemental vitamin A requirements of H longifilis. This
experiment was designed to study the response of Heterobranchus longifilis to graded levels of vitamin A
included into basal diet with the specific objective to determine supplementation level of vitamin A
required in the diets oi Heterobi anchus longifilis fingerlings.
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ABSTRACT
The growth response ofHeterobranchus longifilis fingerlings (0.86_0. 07g) to supplementation of,'graded
levels of vitamin A (0. 500. J 000, 1500 or 2000 mg/kg; Bio-Organics Nutrient System Limited, Lagos) into
a 42.5% crude protein basal diet was investigated. Completely randomized design with triplicates was
used in a mini flow through system after 2 weeks acclimatization/or 2() weeks in New Bussa, Niger- State,
Nigeria. There wus slgnifican! difference (P>().()5) infeed intake, weigh! gain and survival between fish
fed control diet (Omg vitamin A kg·; diet) and the supplemented groups. The significantly (P<O.05) poorest
feed conversion rutio, protein conversion ratio and specific growth rate '.WHe recorded in the groupfed
2000 mg vitamin A kg I diet. However whole body vitamin A concentration was significantly ([><0.05)
higher in the supplemented groups than the control but no significant different (P>().05) between
supplemented groups. It was concluded that a diet containing adequate amount of macro and
micro-nutrients with good Lipidsource will he able to provide vitamin A that canfavour good growth. in H.
longifllisfingerlings. Thera is need to determine the response of the/ish to vitamin A supplementation in an
outdoor environment as vitamin A is requiredfor the regeneration oflight-sensitive compound rhodopsin.
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iii Contains Vit. A -OOmg, Vit. D3- 4000 1.U.; Vit. E -400mg, vu K- 16mg, Vit. B1- 40mg. Vit. B2- 60mg,
Niacin 300mg, Pantothenic Acid 100mg, Vit, B6 -24mg, Vit B 12- O.lmg, Vit. C -lOOOmg, Folic Acid
8mg, Biotin H2 1.6mg! Choline Chloride 1200mg, Cobalt 4mg, Copper 8mg, Iodine lOmg, Inositol
400mg, Iron 80mg, Manganese 60mg, Selenium 400mg, Zinc 80mg, Lysine 200mg, Methionine 200mg,
andAntioxidant200mg. :\
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Parameter Feed Fish I
Crude protein 42.67 15.95
Crude fat 14.10 3.4
l Crude fibre 2.80 0.5
,
, . :.
Table 2: Analyzed Proximate
Composition of Feed and FishI I Inclusiou Levels (%)Ingredients
Fish Meal (6R%) 30.00
Soybean Meal «113.5%) 39.63
Maize Bran (12.5%) 23.04
I
Bone Meal 1.30
Starch 2.00
Salt 0.25
Methionine 0.50
Vitamin A free Premix • 1.00
Cod Liver Oil 2.00
Silica 0.28
Total 100.00
Table 1: Composition of BOllalDiet (%DM)
where significance was observed means were separated with Duncan Multiple Range test at 5% level sif I
significance (Duncan, 1955). ;~ ,
J ~..;
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Complex, New Bussa, Niger State, Nigeria. The experiment was carried out using a completely
randomized design with three replicates in a min-flow through system previously described by Madu
(1989). Fingerling of Heterobranchus longifilis were Obtained and acclimatized for two (2) weeks, while
they were fed wi th the experimental basal diet. Fceding was stopped two days to the commencement of the
feeding experiment. On commencement of the experiment, the fingerlings with initial average weight of
0.86± 0.07 were sorted, grouped, weighed, and distributed at the rate of 15 fish per 30 litre circular plastic
tanks. The tanks were randomly allocated to treatments. Five (5) iso-nitrogenous diets '01' 42.5% Crude
protein were achieved 'With the supplementation of vitamin A into the basal diet that serves as control.
Vitamin A was used to replace some of the silica in the basal diet at 0, 500, 1000, 1500 or 2000 1.U kg']
respectively. The diets were fed to triplicate groups of fish for twenty (20) weeks at fixed rate of 5%
biomass divided into two and fed to each group twice daily. Sampling was carried out Iorth-nightly during
the experiment, Feeding rate was adjusted accordingly at each sampling day. The Proximate Composition
of the basal diet and the experimental fish were analyzed following the method of AOAC, (2000). The
content of Vitamin A in the basal diet and the initial experimental fish were determined by first extracting
fat, and then analyzed as fol low. To 4ml of activated glycerolochlorohydrine, 1ml of Chloroform solution
containing between 2-5 micrograms of Vitamin A was added. The Solution was mixed and placed in a
water bath at 25°C for about one and half minutes. The mixture was poured into a Cuvette and the
absorption was read at 550ml after 2mins of adding the Vitamin ArMorris (1958).
All Data obtained were subjected to one-way analysis of variance (A1\OVA) (Steel and Tonie, 1980) and
Figure 1: Cumulative Weight ofFish fed Graded Level of
Vitamin A (0-20 weeks).
Figure 1:Weight and Survival of Fish
fed graded levels of Vitamin A (mg/Kg)
Whole Body Vitamin A Concentration=WBVitACODC
. a-b Means With different superscript within row are significantly different (P<O.05)
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Parameters Dictarj Vitamin A Levels mg kg·1 diet) SEM
0.00 500 ]000 1500 2000
Initial Weight (g fish.1) 0.88 0.88 0.82 0.84 0.86 0.032
Feed Intake (g fiS~·I) 25.258 15.63b 17.14b 15.60b 16.44 b 2.290
Weight Gain.(g fish·l) 43.91 '0 27.678 2lU4a 25.36" 23.159 4.410
Feed Conversion Ratio 1.60a I 1.74b 1.358 1.65b 1.75b 0.045
I
Specific Growth Rate (% day") 1.22b 1.088'0 1.1Oab 1.06sb 1.00a 0.055
Protein Conversion ratio 0.25a 0.24a O.26ob .270'0 0.31 b 0.017
% Survival 64.45 60.00 77.77 66.67 73.30 8.990
WB Vit A Cone. (rng g .1) 44.93B 44.403 44.6311 44.673 44.67a 0.205
.. . .
LevelsTable 4: Growth Performance of Ileterobranchus longifilis fingerlings Fed Graded
of Vitamin A (0 - 20 Weeks)
RESULTS
The results of this experiment arc presented in Table 4 and Figures 1 and 2. There were significant
differences in total feed consumed, final weight gain, feed conversion ratio and specific growth rate
(P<0.05). There were no significant differences with respect to survival, protein efficiency ratio and
vitamin A concentration in fish tissues (P>O.05). The group of fish that red on diet supplemented with 1000
mg vitamin AlKg had the best feed conversion ratio (P<O.OS)while the group of fish that fcd on diet that
was not supplemented with vitamin A had the significantly highest weight gain (P<O.05) although it was
not significantly different from those fed with 1000mg vitamin AlKg. The results of water quality
parameters ranged between 28.5 - 30.SoC lor temperature, 5.40 mg/l and 6.20mg/l for dissolved oxygen,
6.40 and 7.20 for pl-l, and 220 and 580 for conductivity.
Dietary Vitamin A Levels (mg/kg diet)
Ingredients
T(0.00) 11(500) III (1000) IV (1500)
I
V (2000)
Vitamin A 0.00 0.05 0.) 0 0.15 I 0.20
Silica 0.28 0.28 0.23 O.i8 0.13 I
Basal 99.72 99.72 99.72 99.72 99.72 I
Total 100.00 100.00 100.00 100.00 100.00 I
Table3:Exper imental Diets Composition (%)
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DISCUSSTO:\
Vitamin A had been noted to playa central role in many essential biological processes (Hirofunmi
et al, 2005). The results of this present study seems not to support dietary supplementation of vitamin A in
H longifilts fingerlings fed diet formulated with commonly available feed ingredients containing a
balance of other nutrients (Figures 1and 2). This was practically indicated in the highest weight gain and
SGR of the HLongifilis fingerlings group fed the uri-supplemented diet (Control) which agree with the
opinion of the FAO (2008) that vitamin A does not necessarily support growth offish especially under dark
condition. It is apparently require for growth in light (FAO, 2008). This present study was conducted under
indoor environment. Although supplementation was not observed to improve growth, it does not really
mean that vitamin Ais not essential in the life processes of the fish. It is most likely that the fingerlings had a
lot of retinol stored in the form of dehydro-retinol in the lipid phase. As a fat soluble vitamin factors
favourable for fat absorption also favours vitarninAC\RC 1993). The chemical analysis of the fingerlings
prior to feeding trial revealed that the content of vitamin A present in the extracted fat was 15 mg g" which
was in the form of rctinyl palmitate, rctinyl stearate and dehydro-retinyl palmitate (Palace and Brown,
1994; 2006). .
There is an inverse relationship between age and dietary vitaminArcquirement in growing animals
such as pig G\RC, 1988). This is likely applicable to Iish as well and that might probably be the reason why
poor growth was observed in the supplemented groups especially those fed 1500 mg kg" - 2000 mg kg~'
levels. Similar to what was observed in brook trout fed 2.2millionU': kg' diet (Poston et al., 1969a, 1969,-9"
NRC, 1993), The non-significant difference between the zero and 1000 rng kg" diet level seems to indicate
a low dietary requirement ofH longifilis growing fingerlings. , ; }:;
The poor performance of the supplemented groups might be attributable ~tb ~
hypervitaminosis A. The basal diet inherently contains some vitamin A (8.16mglg), which seemsto
adequately favour good growth of H longifilis fingerlings. Therefore enriching the diet with extra vitamin
A seems to result into excess ol'the vitamin to the fish consuming it leading to toxicity (FAO, 2008). Thi~~s
an indication of a low requirement level of vitamin A for growth inthe H longifilis iingerlings. Itcould be
concluded from the results of this study that a diet containing adequate amount of macro and mic~f
nutrients with good lipid source will be able to provide vitamin A that can favour good growth :qf
Heterobranchus longifilis fingerlings. ,,~
There is need to investigate the necessity of vitamin A supplementation in the fry stage of H.'
longifilis through fingerlings and broodstock in outdoor environment to confirm whether the inverse
relationship between age and dietary vitamin Arcquirement in growing animals such as pig 0-mC, 19S:~)
existinH longifilis.As young ones of animals are known to require a higher level compare to older ones.f
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